<* -C*s> 

f ! \<W^^\ United States FXtent and Trademark Office 




UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Offino 

Addim COMMISSIONKK KOK PATENTS 
PO Ucx 14*50 

Alexandria, Vug""* 22^1^-11^0 
www USptOflOV 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



| ATTORNEY DOCKET NO. | CONFIRMATION NO~ 



10/066,246 



01/31/2002 



Wee Lee Ng 



7590 



06/18/2003 



Mike Skrehot 

Texas Instruments Incorporated 

M/S 3999 

P.O. Box 655474 

Dallas, TX 75265 



TI-33486 



2785 



EXAMINER 



PATEL, ISIIWARBHAI B 



ART UNIT 



PAPER NUMBER 



2827 

DATE MAlLliD: 06/18/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 07-01) 



Office Action Summary 



Application No. 

10/066,246 


Applicant(s) 

NG ET AL. 


Examiner 

Ishwar (I. B.) Patel 


Art Unit 

2827 





_ — ■ ■ — — — — ........m-»wwm ^ wii mo uwtrwj oifwc wiiii if it* vurru&fjunuwiw auuress 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

- n NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U S C § 1 33) 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )E3 Responsive to communication(s) filed on 28 April 2003 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213 
Disposition of Claims 

4) E3 Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) 8,10,11.17 and 18 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6M Claim(s) 1-7.9 and 12-16 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) [3 The drawing(s) filed on 15 April 2003 is/are: a)G3 accepted or b)D objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)OAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application), 
a) □ I he translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) Ej Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s) 

2) U Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) LJ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) Q Other: 
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DETAILED ACTION 

Election/Restrictions 

1 . Election between Group I and Group II: 

Applicant's election of group I, claims 1-16, is acknowledged. Because applicant 
did not distinctly and specifically point out the supposed errors in the restriction 
requirement, the election has been treated as an election without traverse (MPEP 
§ 818.03(a)). 

Election of Species: 

Further, applicant's election with traverse of specie I, claims 1-7, 9, 12-16, is 
acknowledged. The traversal is on the ground(s) that claim 1 is generic to all the 
species and should be examined together. This is not found persuasive because as 
additional features of the specie constitute a new embodiment and will add burden to 
the examiner. 

However, if the generic claim is allowed at the end of the prosecution, the 
examiner will be happy to rejoin the depended claims, which include all the limitation of 
the allowed generic claim. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with, one or more claims particularly pointing Out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 1 and 12 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 1 and 12, "a first layer of non-conductive material 1 and "a 
bond pad comprising a patterned conductive second material is vague, as it is not 
clear whether it is electrically non-conductive and conductive material or thermally non- 
conductive and conductive material. 

The examiner considered electrically non-conductive and conductive material. 

Regarding claim 12, "said contact pad" lacks the antecedent basis. If, the 
applicant is referring to the "solder pad" disclosed in line 2/3, it should be used 
consistently. 

Examiner considered contact pad. 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e)the invention was described in(1)an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 
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5. Claims 1-4, 9, 12-14 and 16 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Downey et al., US Patent No. 6,362,435, hereafter, Downey. 

Regarding claim 1, Downey discloses a printed circuit board (PCB) comprising: 
a first layer of non-conductive material (substrate 1 1 and 21, see figure 1 and 2, 

column 3, line 45 to column 4, line 22), 

a bond pad comprising a patterned conductive second material disposed 

upon said first layer said patterned bond pad defining a channel therein (conductor pad 

10 and 20, see figure 1, column 3, line 45 to column 4, line 22). 

Regarding claim 12, Downey discloses all the feature of the claimed invention 
including the integrated circuit, see figure 7. 

Regarding claim 2 and 13, Downey further discloses the said bond pad 
dimensioned non-planar, see figure 1 and 2. 

Regarding claim 3 and 14, Downey further discloses the bond pad dimensioned 
to define a plurality of said channels extending laterally through said bond pad, see 
figure 1 and 2. 

Regarding claim 4, Downey further discloses a plurality of pads 
disposed about said bond pad, see figure 1 and 2. 
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Regarding claim 9 and 16, Downey further discloses the said channels defined 
as multiple lines, see figure 1 and 2. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 5-7, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Downey, as applied to claims 1-4 above, and further in view of 
Ziemkowski, US Patent No. 6,294,742 and Chen, US Patent 6,246,587. 

Regarding claim 5 and 15, the applicant is claiming the channels defined in radial 
pattern. 

Though, Downey does not disclose such radial panel, the crux of the invention is 
to provide a path for gas voids. 

Further, such channels on pads are also provided for other purposes, such as 
increasing contact area for strengthening the bond joint strength or may be for 
increasing surface area for cooling, and can be provided in various shapes. 

Ziemkowski discloses a bond pad with trenches in radial pattern, see 
Ziemkowski, figure 2A-2B. 

Chen discloses terminals with grooves in various shape, see Chen, figure 4. 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the board of Downey with the channels in 
radial pattern, from the teaching of Ziemkowski and Chen, apparently, in order to the 
desired shape for avoiding the void, or increasing the surface area, depending upon the 
desired functionality. 

Regarding claims 6 and 7, the combination of Downey, Ziemkowski and Chen, 
discloses said radial lines terminate at a point distant from a focal point (claim 6) and 
said radial lines have different lengths, claim 7, see Ziemkowski, figure 2A and 2B. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claim 1-4, 9, 12-14 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Shigehiro Yamada, Japanese Patent No. JP02000260788A. 

Regarding claim 1, Yamada discloses a printed circuit board (PCB) comprising: 
a first layer of non-conductive material (substrate 11,21 and 31 , see figure 2, 3 

and 4. 

a bond pad comprising a patterned conductive second material disposed 
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upon said first layer said patterned bond pad defining a channel therein (die bonding 
part 12, 22 and 32, see figure 2, 3 and 4. 

Regarding claim 12, Yamada discloses all the feature of the claimed invention 
including the integrated circuit, see figure 2. 

Regarding claim 2 and 13, Yamada further discloses the said bond pad 
dimensioned non-planar, see figure 2, 3 and 4. 

Regarding claim 3 and 14, Downey further discloses the bond pad dimensioned 
to define a plurality of said channels extending laterally through said bond pad, see 
figure 2, 3 and 4. 

Regarding claim 4, Yamada does not disclose a plurality of pads 
disposed about said bond pad, it is inherent to have other pads for connection of power, 
ground, signal connection for the functionality of the device. 

Regarding claim 9 and 16, Yamada further discloses the said channels defined 
as multiple lines, see figure 1 and 2. 
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10. Claims 5-7, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamada, as applied to claims 1-4 above, and further in view of Ziemkowski, US 
Patent No. 6,294,742 and Chen, US Patent 6,246,587. 

Regarding claim 5 and 15, the applicant is claiming the channels defined in radial 
pattern. 

Though, Yamada does not disclose such radial panel, the crux of the invention is 
to provide enough surface contact area for the desired bond strength. 

Further, such channels on pads are also provided for other purposes, such as for 
increasing surface area for cooling, etc, and can be provided in various shapes. 

Ziemkowski discloses a bond pad with trenches in radial pattern, see 
Ziemkowski, figure 2A-2B. 

Chen discloses terminals with groove in various shape, see Chen, figure 4. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the board of Yamada with the channels in 
radial pattern, from the teaching of Ziemkowski and Chen, apparently, in order to the 
desired shape for avoiding the void, or increasing the surface area, depending upon the 
desired functionality. 

Regarding claims 6 and 7, the combination of Yamada, Ziemkowski and Chen, 
discloses said radial lines terminale ai a point distani from a focai point (claim 6) and 
said radial lines have different lengths, claim 7, see Ziemkowski, figure 2A and 2B. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Pastore et al., discloses a semiconductor device 12 on pad 37 with additional 
pads around the central pad 37, see figure 2 and 3. 

Robinson et al., discloses slotted die attach pad reducing the die attach stress. 
Brown discloses stress-relieving grooves. 

Kochanowski et al., discloses a printed circuit board with slots in the pads. 

Harada disclose a grooved lead frame with grooves in various shape. 

Selna discloses ball grid array package with pad around the central die attach 

pads. 

JP2001 1 10822A discloses opening in die pad with grooves in die pad bearing 
portion for air release. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ishwar (I. B.) Patel whose telephone number is (703) 
305 2617. The examiner can normally be reached on M-F (8:30 - 5). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David L Talbott can be reached on (703) 305 9883. The tax phone numbers 
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for the organization where this application or proceeding is assigned are (703) 305 3431 
for regular communications and (703) 305 7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308 
0956. f\ 



ibp 

June 6, 2003 
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